Comparison of the effects of adenine-ribose with adenosine for maintenance of ATP concentrations in 5-day hypothermically perfused dog kidneys.
The quality of preservation of kidneys is dependent upon a number of factors, one of which may be the concentration of adenine nucleotides in the tissue during long-term perfusion preservation. In this study we have investigated how adenine (5 mM) and ribose (5 mM) in combination affect the concentration of adenine nucleotides in dog kidney cortical tissue after 5 days of continuous hypothermic perfusion preservation. These results were compared to kidneys perfused with adenosine and without any added purine precursors of adenine nucleotide synthesis. Additionally, we investigated how these conditions affected renal tissue slice function after 5 days of preservation and how adenine plus ribose affected renal function after autotransplantation in the dog. Adenosine is nearly completely degraded during 5 days of perfusion but there was little loss of adenine (10%). The adenosine triphosphate concentration in kidney cortical tissue was higher in adenine/ribose-perfused kidneys (1.41 +/- 0.19 mumol/g) than in adenosine-perfused kidneys (0.71 +/- 0.1 mumol/g) after 5 days of preservation. Tissue slices prepared from kidneys preserved in the presence of adenine plus ribose were metabolically more functional (slice volume control and electrolyte pump activity) than slices from adenosine-perfused kidneys. Adenine plus ribose had no detrimental effects on kidneys preserved for 3 days as tested in the autotransplant model but did not yield successful 5-day preservation. Because of some potentially detrimental factors in using adenosine as an adenine nucleotide synthesis precursor, we have now switched to the combination of adenine and ribose for perfusion preservation of kidneys both in the laboratory and in the clinic.